Objective The aim of the study is to evaluate whether health inequalities associated with unemployment are comparable across diVerent ethnic groups. Method A random sample of inhabitants of the city of Rotterdam Wlled out a questionnaire on health and its determinants, with a response of 55.4% (n = 2,057). In a cross-sectional design the associations of unemployment, ethnicity, and individual characteristics with a perceived poor health were investigated with logistic regression analysis. The associations of these determinants with physical and mental health, measured by the Short Form 36 Health Survey, were evaluated with linear regression analyses. Interactions between ethnicity and unemployment were investigated to determine whether associations of unemployment and health diVered across ethnic groups. Results Ill health was more common among unemployed persons [odds ratio (OR) 2.6; 95% CI 1.7-3.8] than workers in paid employment. Health inequalities between employed and unemployed persons were largest among native Dutch persons (OR = 3.2) and Surinamese/Antillean persons (OR = 2.6), and smaller in Turkish/Moroccan persons (OR = 1.6) and overseas refugees (OR = 1.6). The proportions of persons with poor health that could be attributed to unemployment were 14, 26, 14, and 13%, respectively.
Introduction
The presence of socioeconomic inequalities in health has been widely acknowledged. Lower education, unskilled labour, and a low income are associated with higher mortality and morbidity (Marmot et al. 1991) . Labour force participation is an important determinant of health inequalities, as demonstrated by a higher prevalence of illness (Claussen 1999) and disability (Janlert 1997 ) and a higher mortality among unemployed persons (Morris et al. 1994) . A poor health is strongly associated with non-participation in the labour force, both unemployment and disability (Alavinia and Burdorf 2008; Boot et al. 2008) . The association between health and employment is bi-directional: unemployment may cause poor health (causation hypothesis), and poor health may increase the probability of becoming unemployed (selection hypothesis) (Bartley et al. 2004; Schuring et al. 2007) .
Within many countries, substantial inequalities in health between ethnic groups exist Bos et al. 2004) . The extent to which socioeconomic inequalities underlie ethnic inequalities in health remains debated. Many researchers argue that ethnic inequalities in health are predominantly determined by socioeconomic inequalities (Nazroo 2003; Chandola 2001) . Others argue that ethnicity is an independent risk factor for self-reported illness, with an importance equal to risk factors such as social class, age, having a poor social network, not taking regular exercise, and not feeling secure in daily life (Sundquist 1995) . When the strength of the relation between socioeconomic status and health varies across ethnic groups, this will have consequences for the extent to which socioeconomic inequalities can underlie ethnic diVerences in health. A Canadian study found that socioeconomic factors were more important to self-rated health status and presence of chronic illness among immigrants than in non-immigrants (Dunn and Dyck 2000) . There are some indications from a German study that unemployed foreign workers were less satisWed with their health than unemployed Germans (Elkeles and Seifert 1996) . Schuring et al. (2007) observed that in countries with a low national unemployment rate, poor health was strongly associated with entering or retaining paid employment, whereas in countries with a high national unemployment rate the eVect of poor health on selection in and out of the workforce was much smaller. A possible explanation is that with high unemployment various factors determine labour opportunities, such as education, training, and age, and that a poor health only plays a minor role relative to these socio-demographic factors (Fayers and Sprangers 2002) . With low unemployment persons of all ages and educational levels are retained in the workforce, and thus the inXuence of poor health becomes more prominent. This reasoning would imply that, within a given country, among those groups with high unemployment, such as minority groups, sociodemographic factors will exceed the importance of health. Hence, a high unemployment rate in minority groups may mask the association between health and employment status in these groups.
In order to better understand the relation between ethnicity, socioeconomic status and health, it is important to assess whether socioeconomic status is associated with health in a similar way across ethnic groups. In this paper we examine the associations between unemployment and health in the three largest ethnic minority groups of the Netherlands and the indigenous population. The aims of the study were (1) to evaluate whether the associations between poor health and employment status are less strong among ethnic groups with high unemployment than among Dutch persons and (2) to assess the diVerences in proportions of unemployment attributed to poor health.
Methods

Population
Between March and June 2003 a health questionnaire survey was undertaken by the municipal health service of Rotterdam in a random sample of 6,404 inhabitants of the city of Rotterdam, aged 16-84 (Kuilman et al. 2005) . A questionnaire was sent to the home address, followed by two reminders, 2 and 4 weeks later, respectively. A total of 3,406 subjects returned the questionnaire (response 55.4%). Those respondents who were aged between 16 and 65 years and not engaged as students in a secondary or tertiary educational programme were selected for the current study with a cross-sectional design. A total of 2,057 subjects met these inclusion criteria.
Socio-demographic variables
The socio-demographic variables included in this study were labour force participation, ethnic background, highest educational level, age, sex, and marital status. In this study, labour status was based on self-reported current economic status with Wve mutually exclusive categories: full-time employment (>32 h/week), part-time employment (<32 h/ week), unemployment, disability pension, and homemaker.
The ethnic background of the respondent was based on the country of origin of the mother. In case the mother was born in The Netherlands, the country of birth of the father was leading (CBS 2003) . DiVerent ethnic groups were deWned, based on diVerences in experiences of migration (refugees or labour migrants) and diVerences in geographical and cultural distance from the Netherlands. Three ethnic minority groups were deWned: (1) Turks and Moroccans, (2) Antilleans and Surinamese, and (3) 
Health measures
Self-reported health (SRH) was measured by asking subjects to rate their overall health on a 5-point scale, ranging from 'excellent', 'very good', 'good' and 'fair' to 'poor'. Those reporting less than 'good health' were deWned as having a poor health (Fayers and Sprangers 2002) . Health was also measured with the Dutch version of the Short Form 36 Health Survey (SF-36) (Ware and Sherbourne 1992) . The SF-36 consists of 36 items that were used to calculate scores on eight dimensions: physical functioning, general health, mental health, bodily pain, social functioning, vitality, role limitation due to emotional health problems, and role limitation due to physical health problems. Scores could range from 0 to 100, with a higher score indicating a better health related quality of life.
Statistical analysis
Characteristics of subjects were analysed using descriptive statistics. For two subscales of the SF-36, role limitations due to physical health problems and role limitations due to emotional health problems, a strong ceiling eVect existed and the variables were not normally distributed. Therefore, these subscales were excluded from further analysis.
The statistical analyses were conducted on the study population with complete information on all variables included in the multivariate analyses. Since the educational level was not available for 207 subjects (10%) and for other variables, a few missing values occurred, the number of subjects in the analyses may vary slightly. The associations between unemployment, ethnicity and other socio-demographic characteristics and perceived poor health were investigated with logistic regression analysis, with the odds ratio (OR) as a measure of association. The analysis started with univariate logistic regression models to determine which independent variables were of interest to consider in the Wnal model. Variables with a P value of at least 0.10 were selected for further analysis. A multivariate logistic regression analysis was conducted to determine the association of employment status, ethnic background, sex, age, educational level, and marital status with the dichotomous outcome measure of poor health. Explanatory variables were included into the main model one by one by a forward selection procedure, in order of magnitude of explained variance in the univariate analyses, and independent variables with a P value of at least 0.05 were retained in the model. Interaction eVects between ethnicity and unemployment were analysed in order to determine whether the eVects of unemployment on health diVered across ethnic groups. The proportion of persons with poor health that theoretically could be attributed to unemployment was calculated with the population attributable fraction (PAF), expressed by the formula PAF% = 100
, whereby p is the proportion of unemployed persons and the OR is the association between unemployment and poor health (Last 2001) .
The associations of labour status, ethnicity, and other socio-demographic characteristics with physical and mental health were investigated with multiple linear regression analyses, with as dependent variables the scores on the six subscales of the SF-36; general health, physical health, bodily pain, mental health, social functioning, and vitality.
All statistical analyses were performed with the statistical package SPSS 11.0 for Windows.
Results
Characteristics of subjects are presented in Table 1 , stratiWed by ethnic background. Immigrant subjects were younger of age, more often unemployed and, with the exception of refugees, lower educated than native Dutch subjects. Subjects with a Turkish or Moroccan background were more often married and homemaker compared with the other ethnic groups. Health status was lower in migrants than native Dutch subjects for most dimensions of health. Turkish and Moroccan subjects had the worst health, whereas the health status of refugees resembled that of native Dutch subjects for some dimensions of health. Figure 1 shows that within each ethnic group, with the exception of refugees, unemployed subjects had a worse health than employed subjects. Subjects with a disability pension had the worst health in every ethnic group. Among subjects with a Turkish or Moroccan background the health status of homemakers was equal to the health status of unemployed subjects. Table 2 shows that all socio-demographic variables in this study were included in the multivariate model. Migrants more often had a poor health than native Dutch subjects, even after adjusting for age, gender, educational level, marital status, and labour force participation. The health status of Turkish or Moroccan subjects was the worst [OR = 3.9 (2.6-6.0)], whereas the health status of refugees was not signiWcantly diVerent 3)] from that of native Dutch subjects. Table 3 describes the associations with health-related quality of life, which resembles the pattern observed for a perceived poor health in Table 2 . All migrant groups had signiWcantly lower scores for the physical as well as the mental health dimensions of the SF-36 than the native Dutch group, indicating a poorer health. Unem-ployed persons and persons receiving a disability pension had signiWcantly lower scores for all dimensions of physical and mental health compared with employed persons. The magnitude of these diVerences was comparable to the observed diVerences in health across age and education.
The interaction between employment status and ethnic background had a signiWcant contribution to the logistic (Table 4) . Health inequalities between employed and unemployed subjects were largest among the Dutch subjects [OR = 3.2 (1.9-5.4)], followed by Surinamese and Antilleans [OR = 2.6 (1.3-5.2)], and less pronounced among Turkish/Moroccan subjects [OR = 1.6 (0.7-3.7)] and refugees [OR = 1.6 (0.4-6.2)]. The PAF of unemployment in poor health was 14% among Dutch, 26% in Surinamese and Antilleans, 14% among Turkish and Moroccan, and 13% among refugees.
Discussion
Ill health was substantially more common among unemployed persons than workers in paid employment. Health inequalities associated with employment diVered within ethnic groups, with the strongest association between employment and health for native Dutch persons, followed by Surinamese and Antilleans and a less pronounced association between employment and health for Turkish/ Moroccan persons and refugees. The PAF varied between 13 and 26%, indicating that employment status is an important factor in socioeconomic health inequalities.
The design of this study was cross-sectional, and therefore no assumption can be made about the direction of the association between poor health and unemployment among migrant groups. Unemployment may cause poor health and poor health may increase the probability of becoming unemployed (Bartley et al. 2004; Schuring et al. 2007) . Another limitation of this study was the lack of information on non-respondents. With respect to unemployment in the study population, the proportion of unemployed persons within each ethnic group resembled closely the registered unemployment in the city of Rotterdam, and thus the response does not seem biased towards employed or unemployed persons.
In this study ethnic groups reported higher prevalences of poor health and also lower scores on health-related quality of life. There is a widespread agreement that a single question asking subjects to rate their overall health on a scale from excellent to poor provides a useful summary of how subjects perceive their overall health status (Fayers and Sprangers 2002) . However, the validity of this singleitem question in subjects with diVerent cultural backgrounds has been questioned (Agyemang et al. 2006) . DiVerences in self-concepts between ethnic groups may inXuence the results of the single item general health question. The observation that after adjusting for the well-established socio-demographic determinants of health inequalities, still systematic diVerences in occurrence of poor health in ethnic groups relative to the Dutch group were observed may indicate over-estimation of poor health. In the current study similar conclusions on unemployed, ethnicity, and health were drawn when using the single question on perceived general health question and the other 35 questions on physical and mental health dimensions of the SF-36. This corroborates the opinion that the general health question provides a good summery of the mental and physical health in migrant groups and the indigenous population. This Wnding is, of course, also supported by the high correlations between perceived general health and all health dimensions in the SF-36.
A high proportion of persons with a poor health among ethnic groups has been observed in various studies in diVerent countries (Bos et al. 2004; Chandola 2001; Smith et al. 2000; Nazroo 2003; Sundquist 1995) . DiVerent explanations have been put forward. A Swedish study among immigrants from Poland, Turkey, and Iran found that acculturation (deWned by the knowledge of the Swedish language) was an important mediator in the pathway between ethnicity and poor health (Wiking et al. 2004) . Indeed, in our study population diVerences in mastering the Dutch language may have inXuenced health. For Surinamese and Antilleans Dutch is usually a Wrst or second language, whereas for Turks and Moroccans knowledge of the Dutch language is often limited or absent, especially among older women. Language problems may hamper eVective communication with physicians and also inhibit access to information on health and health care (Uniken Venema et al. 1995 ).
In the current study, mastery of the Dutch language was not included in the analyses, but the observation that the health status of homemakers with a Turkish or Moroccan background was worse than the health status of homemakers with another ethnic background may reXect a lower acculturation. DiVerences in migration experiences may also contribute to the diVerences in health between the ethnic minority groups. Refugees have a diVerent migration history than Turks, Moroccans, Surinamese, and Antilleans. For refugees, experiences of violence, the Xight to asylum and forced broken social networks may have aVected health (Sundquist 1995) . However, in this study we found that refugees had a relatively good health compared with the other ethnic minority groups. The relatively good health of refugees can partly be explained by the relatively high educational levels of refugees relative to the other ethnic minority groups.
Employed migrants are still concentrated in blue collar jobs in industry (Elkeles and Seifert 1996) . Especially for employed refugees, who have a relatively high educational level (87% intermediate/high educated) compared to the employed native Dutch (77% intermediate/high educated), adverse health eVects of unsatisfactory jobs have been suggested (Smith 2000 ). An Australian study has shown that unsatisfactory jobs can be as depressing as unemployment (Graetz 1993) . Unfortunately, information about the potential misWt between personal capabilities and job requirements was not collected in the current study.
It was hypothesised that the associations of poor health and employment status would be less profound in ethnic groups with a high prevalence of unemployment compared to the Dutch population. When the unemployment rate is high, the eVect of health selection out of the workforce is relative small compared to other factors that determine labour opportunities for people (Fayers and Sprangers 2002) . In general, our results indeed showed that the association between unemployment and poor health was strongest in the Dutch population (OR = 3.2) with the lowest unemployment, whereas the associations between unemployment and health were less profound in ethnic minority groups (ORs between 1.6 and 2.6), which were characterised by a higher unemployment level. In the current study the logistic regression analysis showed that the association between unemployment and health was not statistically signiWcant within the Turkish/Moroccan group. However, when adjustment for gender and educational level did not take place, a signiWcant association between unemployment and health (OR = 2.5) was found. Hence, the absence of health inequalities across employment status within this ethnic group may be explained by the strong correlations between gender and employment status and between educational level and employment status. These additional analyses showed that especially female, low educated Turkish/ Moroccan persons were often unemployed and also reported the highest occurrence of a poor health. The PAF of unemployment in poor health within the four ethnic groups varied between 13% among refugees to 26% among Surinamese/Antillean subjects. The PAF values among Dutch persons (14%) was strongly inXuenced by the high OR for unemployment, whereas the PAF values among the ethnic minority groups were more inXuenced by the high prevalence of unemployment. Although this crosssectional study does not permit conclusions on causality, these Wndings suggest that, under the assumption that unemployment leads to a poor health, health inequalities related to unemployment are a major public health problem in all ethnic groups. Thus, policies for health equity should pay more attention to measures that include persons with a poor health in the labour market and that prevent workers with ill health from dropping out of the workforce. Table 4 Associations between unemployment and poor health within diVerent ethnic backgrounds in a community-based health survey in the Netherlands (n = 1,558) Employed (full-time and part-time) and unemployed persons were included, whereas homemakers and disabled persons (n = 327) were not included in this analysis OR odds ratio, CI conWdence interval 
